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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of an 
electron emission element and an electronic device which can individually 
adjust a height and a bottom size of an electron-emitting part in an electron 
emission element. 

SOLUTION: A manufacturing method of an electron emission element 20 
which emits electrons from a diamond includes a first step (Fig. 1 (d)) for 
forming columnar parts 25 on a diamond substrate 21 and a second step (Fig. 1 
(e)) for forming electron emission parts 30 having respective base parts 36 and 
pointed parts 32, in which a pointed part is positioned father toward the tip side 
than to the base part, and emits electrons. 
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A r 5r^/d^^cf r^f*2 5 (cx » ^>^5r^T 0 



(6) 



9 (b) (DJMV^v^ytimLXWJjftlcttrz 
ft£. C©Bg, S«2 l©^&e>r. -7*J>gP2 4«>fSt 

&c^ap3 2 ©ttj©8p#b. Rt±tt©s&SB3 6 4 
AJ^sn-s. -eur, 09 (d) fcifcTXfi-c, -7X 

*8P 2 4 ©£fcfcSP#£Bfc* LT , *«rSJf^<D^^atH 
[0039] ccr, #mM&muc<ktiix. 09 (a) 
taci-c, mT-«ctfia53 OCD{ig**lM-rSC<i:*i-C 

m^tifum^m^s o©IcM«b, 09 

( b ) KmtlgCi *>^-Cf#6*ifctitK#2 5 © 
jmmcfc&L. S^-$fflSP3 0©?S;?B. 09 (b) 
&tf 0 9(c) 5t^-f #X*I©x > y^frtcfe#-r 

-eLT. mm2 $ (D^mz^?.i>U2 4: <omm 
*mm? sct-ef&w-ci*, nT-SfcffiSB3 o©ig3B0 
9<b) <Di-^>y-ciS2 i £i&*f &s*pi&-r 20 
scir-faJfflrc-^Sfcifc. *?jf&tti§P3 0©iS3£i=iS 

[0040] ft. 09 (c) (t^-f XJIJCfcU-C *±tK 
W2 b<D±.WlC?Xt>U2 4£3£-ttfc*$x ?^>:y£ 
ttCit. tt«(*2 5©±M£IHJ6*i{C< <T5Ci 
#-CS. ^&gP3 2?ria<-rec:<tj&5-C*^ 0 0 

9 (d) {C^-Ti^JC, «^-jSftfcti8P3 0©Ig±SBB¥fi 

t8SP3 2<!:ft;T&„ */c. 09 (c) Ct^iTIflKrfcU 30 
«#fa©x>#->;?j$jg;frsjl< ^gP3 2©5fci£ 

'Mtm2<D%ffi*&mt-CZZ>. £tc. 0 9 (c) CC 
^•rigox^>mij, ±fe©0 2 £Ar£^ 
fcS^-^CClIgf.n-r. 09 (b) ©Xft©x^^>i^ 
£Jt$$bTl^fi{t#^£i&£ft©x s^^illS©!!! 

<D~C$>tUX£K\ 40 
[0 04 l] [ffT43l»ai] aoc. 01 0 (a) -0 

10 (e) £#ml,-c, ^mic^m^miam^Dm 
m-fi&vmAmiimi&zmwrz. 010 (a) -01 

0(d) KStlltB, 01 ( a ) ~0 1 ( d ) ic^fk 

-rxmtmmvwiM&TiK m&2 1 icmm<D&mt-2 

5*Bf2LTZ>. -X^~C\ 010 (e) lt^-rXfi-C\ C 
©t±l#ft2 5^il/t-7-fd'aacVDMffll>fc^ 

Y-^mmii-y-c y ^+>*> K£xt**->* 

/M&gSlf. ^»U1SI53 O^fiSTS. 
[ 0 0 4 2 ] 0 1 IB. m^j5fctH3B3 0 ©J£^4^0"C 50 
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p]0ic^-r ct -5 «c. HiF]SScaigP3 o«, 

«©S£gP3 8 <fc, b*7 5 Ftfc©^i8gP3 2 <h, S3 
SP3 6 ££ISgP3 2 £©P.mc<ig^£0M±tt©*RaSP 

34i. *>6ffl^nti,^. ^©J^ica-sgpse, 
4>mSP3 4 . &t>'&IBSP3 2©3ia^*wr-5m^sc 
asp 3 o % k b. r * ^ f htt*j 2 w±©ti« 

#2 5£)£j£U CH, (mo I) /O, (mol)* 

o. o 2jyr©^ff : T'cf K^sSfttfir*, 

T, CH, (mo 1 ) /O, (mo 1) *«0. 0 3 6(1, 
t±ttt*2 5 jS$©fig#9 0 0 0 CfeTF©3HrPC sr-r + 

[0 04 3] CCC, ^SSJ^Jl&Ccfcfttf. 5^-/ -^^e^ 
K©tt««:2 5*^fiX-r-SiSBlf*PIM-rSili-C, M^- 

KmsP3 ocfig^jaj-rsc^^-ctfs., *$« 

SP3 4 . SO'^SigP3 2 £Wr-5*-?-j(&lijSP3 0 £ffJt& 
^--5*5, f#6ftfcm^8(tfJgP3 0©JsM»B, 
igCVDffi5rSfi-rwr©t±W#2 5 ©7&*#{Ct£#U s^- 
0ttBSP3 0©S3tt. ^^^P^CVDa^te-TBii©** 
2 5 ©JfctKRy^ * P$C VDffi©»«t 
f±#»2 5©iii3<!;fiffilftBx ? ^>y© 

Sf*©J: 5 Jcm^SctHSP^** ^ 
mZffilc <fc r f 9 5 * F «(c -T i *) . * 
^)!StHgB3 0©Jgffi!B<!:iS3?r}fc5:CC$(jailf SCiOT 

[0 04 4] 

[0 045] [^SifeW 1 ] ^SfefiJB. ±IB» 1 IS®^ 
mictt&TZ'i><DX'$>2>. I bI©#M^^^ + 

•=e> F*»<5&£ (10 0) Sfe±«:. 7*^/7^77 
^Wct^TA 1 ©»^^R)f5©v^i>?r-^7cttK: 
JBfiKL//c„ ^CC, (a) CF, (mo 1 ) /O, (mo 

1 ) =0. 0 0 1 ©iffifiSC^tfJ-C. 5. 3 3Pa. 2 
0OW©^Tt, tlXJ. (b) CF, (mo 1 ) / 
O, (mo 1 ) = 0. 2 5 ©!&&©#* tjj-c, 5. 3 3 
Pa, 3 0WO^Tt, ^tCSf&tt^^>x-y^> 
^40. 5~2B$fflJfeU. (Rti) *JfML/fc„ 

ti«<*BH-7^JSLfc3&5, &ttW#©W£01 2© 
atC^T. tt«f*©J^3B, CF, (mo 1 ) /O, (m 
o 1 ) ©J:b*ix^^>;yB#ffl^^.5C<h-C*IJtW0 
fc. W33&15 um«±©t±«^B±fa (a) <D3kftX-B 
i^§*55 (im*i©tttt»tl (b) (DZkfr-CB 
f&btc. 

[0 04 6] tit^i*5r^Ufcf*. CO, (m o 1 ) / 
H 2 (mol) = 0. 0 0 5©fflfiR©^ipr, 
^1 0 5 0*0, E73 13. 3 k Pa. v^i'Oi^^ 
-4 0 0W©^frTr. ttWK7'7X7i ? f>^ 
4^raifeU/c„ ^©*S^. S^©M^fitC^*5«5??0 
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■s^®(Hia5*sf#e.n/c„ c©ht-j5shisis©tx^£' f 

Jttt. m 1 2«cijVrJ:'5{c > 1~2. 3©©B«:-r&c 

t&vttt. cvmmj:*). ae*(Db-7 3-? fm©?!^ 

ft#>ofc©«C*tU *HW-C«. S^WapcDlftSiJS 

t r a Acc«uarr sci^-ctsci mm 

[0 047] »6n/c«-?»a^©g^^¥X 
£. a l 3 (a) -113 ( c ) iCfri-To Ml 3 ( a ) 
©ST-JftaSMiT*^ Fifc#2. 3-C. HI 3 (b) 

(Dm^-fommzT?.^? htt&i . 4-c. 01 3 ( c > 

[004 8] [$mm2 ] *3B6ffiK> _hfEl&2 HJSJfc 

m;tfj£-r£*>©-e &•*>,, I bM©m*SS^-f+*> F 

a-oTA lt?©v:**aS£J&{KOfc. ^CfC, CF 
, (mo 1 ) /O, (mo 1 ) = 0. 0 0 1 ©&$£©#* 
fp-C, 5. 3 3 Pa. 2 0 0W©*frC*»cKiett^ 
^x ^>^0. 5B»nJkO. ttttt* (Rtt) 

ffiBf^A l iaKt^fL-, *£K<*tc&SR 1 0 0%© 

[0049] &ztiitmm.mm&w&wmMmx 

£. a 1 4 ( a ) ROB 14(b) JCtR*. 0 1 4 

( a ) wsiMoMMffeJtc. 014 ( b > itm&m 

»SHl.»tt«iC3nri,>fc. ft. tttKffc©*I£ 1 ju m«± 

(cLfc«>©«c-Di,»T«, — o©s-^«cmaj{c^©#Hx 

[005 0] [*feW3 ] *%MH*(£ k *Jfe0<J2 £|3JH 
(C. ±!3»2*j6^SS<c*flKf *fc©T?**. ST. I 
bffl©*M8»* -f F*»6ftS (10 0) »«Lk 
{C. 7* F ^to-^TA 1 «©vx^gp 

ZBtfLLft. CF, (mo 1) /O, (mo 1) = 

0. 0 0 1 ©tttife©3tf^ifiT, 5. 33Pa, 200W 

L. *H*# (Rtt) *»JiSt,fc. »t£©ti?t## 

ttKwcses i o o %<D&sm.<( v 

u *H*©^ac<!:*#si5i*wr-5m^fttt}Sp*^fiS 

L/c. -£©fg, CO, (mo 1 ) /H, (mo 1 ) =0. 
0 5 6DfflRS(D*fXtt3-C. S««Sg#J 1 08 0-C, ff^l 1 
3. 3 k Pa. -?4 P aW«y ~~ 4 0 0W©3M$TT\ 

[005 1 ] if ^nfcm-T-SSttB^©3ISt^A*. 0 
15 (a) -115 ( c ) iCmto 0 15 ( a ) i*. W, 

*mmm±#z^-?mmmn-c&r) . bis (b) 



(7) !|#P32 0 02-7 5 1 7 1 
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B. «^ftffl»<K^^^*fl0WW*9K-C. SI 
5 (c) «. ^ff(D1Kfi«®mW9ll?»«. HI 
5(c) ©^3H*€»»*»4J:9tC. ^SP©3^8«^« 

[0052] [H5SW4 ] ^mmmit, ±9ffi3mmm 
•*> F*»&ft* ( l o o) S«±(c\ 7* h';v^7 

-fSSRCCfc-oTA l*l©vx*«*JB]«Lfc. 3«c. C 
F 4 (mo 1 ) /O, (mo 1 ) =0. 0 0 1 ©ifiJ&©# 
10 5. 33Pa, 200 W©^F"CS«tCJSl6ft 

-f*>x 5 B$fal#fe 1/ , tttK# (Rtt) £ 

JBfifcOfc. 'XK> A r (m o 1 ) /O, (m o 1 ) =1 
©iHB£©^X tfc-Cftttttfc x „ > y &Jfe bfciC^i, 
016 ( a ) <DKSSM^3ttc^-r«^tttBff«9&C i 
#rffc. ..C©?SW*>6»*>* J: 5K...*^«ca»0« 

[005 3 ] Sfc. A r (mo 1 ) /O, (mo 1 ) = 
l©*lJi5©x»,^>^;tf;*{ctt;t-(:. Arl00%©# 

20 xic£-?xmKmcx.*j?-^>f$;nLtc£c?>> mi e 
( b ) (D^mmwMic^tm^mta^^ c 

v-^ifrtzicjz-ixmi&stitc'&^-miiimz. mie 

(a) ^.<0 i>'Jimm^aifim< ^n-Cl^Co Ar 
(mo 1 ) /O, (mo 1 ) =1 <om§SO^.-j^tfii 

xzmmLttm-£:i>. xv^>mra*s<-rs£i<t 

T, Arl 0 0%©x ^>^#*£^t,fc*§-£©J: 
5 K^SB©5fe«S*i|« < ft -,tc. 

[0054] [m&M 5 ] xmmma. iMm^mm 
30 .^cc^tE-rs^o-cab-s. s-r, i bM©m*ss^^+ 
•=&> f© (ioo) mm., dio) din 
stg© 3 ooistc-eji^h? * h y v y ^ 7 ^ %mic 

«fc-?TA l|J©vxi'IH5*ff^Lfc 0 ^{C, CF, ■ (m 
o 1 ) /O, (m o 1 ) = 0 . 0 0 1 ©IU£©;*/X4J 
-C. 5. 3 3 Pa. 2 0 0 W©^fr-CSS^(CSl&tt 
*>x.:,^>^^SSL. FJ£*52©fi?K{* (R 

[005 5] m*~C, CH. (mo 1 ) /H, (m o 1 ) 
= 0. 045. CO, (mol) /H, (mo 1) = 0. 
40 0 0 5 ©fflfiR©^ *-C, SSSiS^ 1 0 5 0 °C. JE^J 
13. 3kPa. v^^o^^7-4 0 0W©^ftT 
■C. ti^ ; &^<!:Lr3 0^ra^-l'-t'*> F*^fS3-& 
fc„ ^-©Igm. SI 7 (a) ©i«S«ft^««:^J:5 
ft. assis. S^^SP^W-r^S-T-fictUgR^ 

jfMsn/c a. H7(a)tt. (ioo mm.zm 

[0056] (110) ««©3#f4©f&g«C CX-± 
(lOO)HfCB. CH, (mol)/ 

H, (mol) = 0. 0 8. CO, (mo 1 ) /H, (m 
50 o 1 ) = 0. 0 0 5 ©;{&#©#;* #-c. m&Mmito9 0 
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(TC. !£t)8. OkPa, 7-f?n^^-3 0 0W© 
^frT-C, ffiR#Z®tl,-C6 0#R8^+*> F££ 

mate c<ommm^titzm^miii&imm^h(ow 

R£0 17(b) ICnkT. 
[005 7] — 2f, (111) S^-CW. $ 6(C. C H 
,(iol) /H, (mo 1 ) = 0. 0 0 1 5 ©«/&©# 
*tti-C. mfomBm 1 0 5 0 °C, Eft 1 3 . 3kPa, 
•?■< W^n-A 0 OW(D^#Tt, ttRMgiL 

m^jBcmgp©±^6©^*4n 17(c) cc^-r,, io 

[0 05 8] Sfi:, x * > i/tfXCC B , H s /H, = 1 
OOOXlO-'il^^friMecit, a^Utt©* - 
A i*-=t> F *^r^-T S C i *i-C * . *7fttf»R?-«:ttft 

[005 9] «±. ^^^(C^^-C^fStifc^BJ^ 

©y- h ms^ff^-r sett?. -> a F *-&£-?>M 
1 s m&znm-rz c t #-c% . ni-immzmm* & 

[0 06 0] 

[^©s&ki] y.±mwi,tcj: ) ?ic, *&w<.mz>n* 

©♦±tt#©J6E£KCtf<#U ^fiSfffiSBOiSSi:*. x » 
y£Sfef fa©fctfcf*©?iS;* Mi y ^ > y©KSI(*3 
mcittff-TZ. 3 6«c > tt^©*3i)s3Da5ix>^ 

c tic j: ixmmomui-rzz t 

tf-CZZtcib. '&&®£5<,cm*1&m%&Wt:#A'\>*: 

*) . st*SSttttSI5©Igffl»<tlS;* ^SlitKiMiail-r* C <t#s 
•C^S. 40 
[006 1] *fc. *!H^ffSfe®tt?jRUX-7<)K 
ig^StcJ:n«. ^^+<*>F©tttt#*^l?£^S^©f 

•C#So ^f*(cy^^*>F^Mffl«rJ6b-C 

©its ;* «, #w > F^^ii=&ste-rBir©t±^<*©jfj 

^^'^i**>F£/^II©^{ctt#T.& <> 3P. 

fC. tt^i*©iSI3<!:SMSWx 2 ,^>y©^fl:?:i!M-r 50 



^2002-75 1 7 1 
14 

•sci{c < t-,rB»fa©ffl{c-rsci*5-c > ^-2>/c* > fit* 
[EE©ta^«cittBj] 

[Illil (a)-Il ( e ) «. ^iciSIf 

[i2]ii < e ) tc^-rm^jBcagiJw&^a-c*^,, 
[04] ia3 (b) ic7F?w*itimm)&i3m<of8m 

[0 5 ] 0 4 tC^m*«cK^*K:* V - KlffiR^T . 

[06 ] S-^Sq©Slffl(cm^ugso*©y- Fmffi£a£» 
LXMl sm£ZBl&Ltc'm : f-7 : >iA z&mTmv$> 

[07] 07 (a) -07 (f ) «, ^KiSl^ 

[0 8] 07 (f) ic^-T^ffidiSIJCM^-eA-S.,, 
[09] 09 (a) -09 (d) ». *»9i«:fll&tt?- 

[0 1 0 ] 0 1 0 ( a ) -0 1 0 ( e ) ##feBjjcc# 

[0 1 1 ] 0 1 0 ( e ) tt^rii^j&fcffigis©ifc*;0-e* 
[012] S®6^l 1 ©♦itt^O'^fiiftfJgpc-m*^ 

[0 1 3 ] 0 1 3 < a ) -0 1 3 ( c ) «. mmm 1 -c 

[0 1 4 ] 0 1 4 ( a ) SO'0 14 ( b ) B, ^JSM2 
[01 5] 01 5 (a) -01 5 (c) *S&^3-C 

» ^ wen*®. \um*omwmwm-c& z> . 

[0 1 6 ] 0 1 6 < a ) SOI 16 ( b ) «, SU6014 
[01 7 ] 01 7 (a) -01 7 (c) «, *5feM5"C 

[0i8] se*©ittt^i§©^fi!cHi»T-4^-r^i0 

[019] ff£*©b-^ 5 F^©m^]S!cai^*m^ 

m0-e*>^<, 
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